PRO0U5T CODE I 

PRODUCT MAMEt 
3*T£ RE VISED I 
^AlNTAtl^ERf 



MAINOEC^JH-OIKWA^A , 
tSUPefiSEOSS MAI NO EC • il • 2 A ) 

i.lNE PHE3UCNCY CLOCK tisT 

MAY izt tm 

OlACNOSnC 5R0U?- 

JOHN BeOENHISER/JIM i,ACEy 



COPYRiaH'I (C) 1970, 197? 
DIGITAL EQUIPMENT CORPORA TIOM 



THIS PROGRAM TESTS TwC KWUt LINE FREQUENCV C^OCK, IT 
VALIDATES PROPER QPERATJON UNQER BOTH INTERRUPT AND 
NON-tNTE«RUPT MODES, IT REQUIRES THE OPERATOR TO MONjTOR 
ITIS OPCPAtlON WITH 4 CLOCK CAPABLE OF MEASUR|NQ TIME JN 
SECONDS, 

2, REQUIREMENTS 

2.1 EQUIPMENT 
P3P-H/20 WITH KWilL 

2.2 STCRAGE 

2,2,1 PROGRAM ST0RA6E - THIS PROGRAM OQCUPIES MEMORY FROM THRU 2170 

3, LOADING PROCEDURE 

PROCEDURE PQR NORMAL BINARY TAPES SHOULD BE rOLLOWIO 

1, ABSOLUTE wOAOER MUST BE IN MEMORY 

2, PLACE BINARY TAPE IN READER 

3, LOAD ADDRESS X75QZ 

A, PRESS "StART" (PROGRAM WJLL LOAD? 

4, s'a5-:ns procedure 

4,1 ■ ::%•»:, s*iTCH SETTINGS 

A-- APPLICABLE 
♦,1 STAR'JS: ADDRESS 

22? • 62 h2, LtNE PRESUENCY 
2i52 f 53 Hi, LINE FRESUENCV 
*py P^tCiRA- AND/OR OPERATOR ACTION 

•OAQ PROGRAM INTO MEMORY 
WQAO STARnSG ADDRESS 
PRESS -START- 
, T.*E PRO&RAM WJLW WOtN-RUNNlNg 



:perat|m5 procedure 

5.1 OREHATICNAl, SWITCH SETTINGS 
NOT APPLICABLE 

5.2 SUBROUTINES 
5.2,X T|Me 

THIS SUBROUTINE OPERATES THE CUOCK IN INTERRUPT MODE, THE 
PROGRAM ENTERS WITH THE NyWBER OF CUOCK PULSES OESIREQ JN 
REGISTER AND EXITS WHEN THAT NUMBER IS REACHED, 

«, ERRORS 

6.1 ERROR PRINTOUT 
NONE 

6.2 ERROR RECOVERY 

THE l»RDCPAM WILL HALT ON AN ERROR', TO REPEAT THE StOUENCE 
THAT CAUSED THE FAILURE PRESS "CONTINUE" OR RESTART AT 
2Zia, IF JT 15 DESfREO TO REPEAT THE ERROR SEQUENCE ON A 
CONTINUOUS 9A5tS THE OPERATOR CAN REPLACE THE HAiT INSTRUCTION 
wpH A NOP {240J , 

T, RESTRICTIONS 

7,1 STARTIKC RESTRICTIONS 

NONE 

■^i? CPERATlOSAj. RESTRICTIONS 

^aN£ 

§♦ "ISCELLANESUS 
NjT aPP;. I ;a8L£ 



PROGRAM DESC^JPTION 



THE »»ROGRAM CONSISTS or A SERJES Of SMAUU TESTS THAT CHECK 

EACH Of THE INDIVIDUAL FUNCTIONS AND CHARACTERISTICS OP THE Ll^E 

fREQUENCV CLOCK I 



TEST NAME 
LKTEST 



DESCRIPTION 

TEST THAT THE LINE CLOCK INTERRUPT 
ENABLE 6J CLEARED SY THE 

START SEQUENCE', 



LKl 



TEST THAT START SEQUENCE SETS THE 
CLOCK TLAC^SIT 7>i 



LK2 



TEST THAT THE CLOCK FLAG WILL SET, 
CLOCK FLAG IS CL^A'^^O *N0 THEN PROGRAM 
WAITS A SUFFICIENT AMOUNT OF TIME (20 
MILLISECONDS MINIMUM? FOR THE CLOCK 
FLAG TO REAPPEAR 



i.K3 



TEST THAT INTERRUPT ENABLE (BJT 6} 
CAN BE set; PROCESSOR PRIORITY 
IS RAISED TO LEVEL 7 TO DISALLOW 
INTERRUPTS AT THIS TIME, 



• K4 



TEST THAT THE INTERRUPT ENABLE BIT CAN 

SE CLEARe-O' AFTER., JT,:|S SET, 



,<5 



TgST THAT THE CLOCK INTERRUPTS TO THE 
PROPER VECTOR ADDRESS (IBfl), PROCESSOR 
PRIORITY IS SET TO LEVEL « WHICH SHOULD 
ALLOW A CLOCK lNT£f»RUPT AT LEVEL **, 



TEST THAT THE CLOCK AT PRIORITV LEVEL 
4 WILL INTERRUPT THE PROCESSOR AT 
PRIORITY LEVEL 5, 



*,K7 



TEST THAT THE CLOCK AT PRJORITY LEVEL 
6 ^lll NOT INTERRUPT THE PROCESSOR 
AT PRIORITY LEVEL * 



TEST THAT THE CLOCK AT PRJORJTY LEVEL 
6 W ILL . NOT INTERRUPT THE PROCESSCF? - 
At PRIO«JfV LEVCL T ; 



TCST THAT THE PROCESSOR PUSHES THg 
STATUS AND P»*OGRAM COUNTER ONTO THE 
STACK WHEN INTERRUPTED BT THE CLOQK, 



TEST THAT "RESET" WJLU SET THE CLOCK 
FLAG {BIT 7) , 



TgST L!NE CLOCK REPEATABILITY BY 
CHECKING THAT THE CLOC^: PUTS OUT THE 
SAME NUMBER or PULSES OVER TWO EQUAL 
PERIODS or TIME USING BOTH INTERRUPT 
AND NON INTERRUPT MODES OF OPERATION", 



TEST LINE CLOCK ACCURACY, THIS TEST 
RINGS THE TELETYPE BELL AT THE GOMP« 
LOTION OF SEVEl^AL QirrERENT TIME 
INTERVALS OVER A PIRIQO Of ONE MINUTE, 
FROM THE TIME THIS TEST BESINS THE SELL 
WILL RING AT THE END 0? 1, Zi 3, 4, 5, 
101 20, 30, 401 3§t AND 60 SECONDS; P 
WILL THEN REPEAT THIS SESU^INCE AS LONG 
AS DESIRED', THE 10 SECONQ INTERVALS 
ARE TIMED 9Y USING THE. SLOCK ALTERNATELY 
IN AN INTERRUPT AND NQN* | NTE;RRypT MQDE', 



000026 

000202 
e00294 
000206 
200210 
000212 
000214 
000216 
000220 



000000 



000024 
00174| 
000^40 
000200 
300422 
00040? 
177541 
000100 
1775*4 

i77g«ft 

177704 
177324 
176650 
17777$ 
000240 



LINE FREQUCNCY CLOCK TEST 



(NLIST SEQ 



HACYll',*!* 10»MAYi72 10f09 »»AGE 1 



.TITLE MAlNOECli-OZKWA-A LINE fREQUCNCY CLOCK TCST 

»CePYRICWT 19701 1972 DIGITAL EQUIPMENT CS^Pj* HAYNARDi MASS 
> JOHN ROOENHISER/JIM L^CEY 

lENABL ASS 

I <0 

ITRAP CATCHER 0-176 
,b24 
P»WR1 
340 



LKS? 
LKVI 
TCSR! 
T0i3Rl 
SEClt 

CC«177776 



BR 

BR 

177546 
100 

1775^4 
177966 



CYC6@ 
CYCS0 



ISTARTING ADDRESS FOR 60 Hi, 
ISTARTING AOORESS PQR 50 HE, 



30@i 
"600 , 



•^4 JNDEC-H-0?KWA-A 



LINE FREQUCNCY CLOCK TEST MACY11",616 10»MAY«72 10|09 FACE 2 





0i2767 


177716 


177764 


CYC50I 


MOV 


*»90,|SECi 


000230 


312767 


177406 


177760 




MOV 


#-290,,8eC9 


000236 


012767 


177014 


177794 




MOV 


#-900,|SCCl0 


000244 


000411 








BR 


START 


000246 


012767 


177704 


177740 


CYC60I 


MOV 


««60,«SEC1 


000294 


012767 


177324 


177734 




MOV 


i-300,,SEC9 


000262 


012767 


176690 


177730 




MOV 


«<600,iSEC10 


000270 


01270^ 


002124 




STARTI 


MOV 


i»Burr,X6 


000274 


012737 


001746 


000024 




MOV 


«PWRl|<»i24 


000302 


012737 


000340 


000026 




MOV 


)!f340,#iy26 


000310 


009737 


000042 






TST 


*#42 


000314 


001401 








BE9 


LKTEST 


000316 


000009 








RESET 












ITCST 


THAT START CLEARS LINE 


000320 


032777 


000100 


177656 


LKTESTI BP 


illl00i»LKS 


000326 


001402 








SEQ 


LKl 


000330 


?00000 








WALT 




000392 


e00772 








BR 


LKTE5T 










iTCST 


THAT START SETS CLOCK 


000334 


109777 


177644 




LKll 


T|TB 


•LKS 


000340 


100402 








SMI 


LK2 


000342 


700000 








WALT 




200344 


?00773 








BR 


LKl 










iTgST 


THAT CLOCK fLAC WJLL S 


000346 


?09077 


177632 




Lnc i 


CLR 


•LKS 


000392 


009000 








CLR 


■ m ■ 


000394 


109777 


177624 




LK2AI 


TSTB 


•LKS 


000360 


100404 








awl 


LK3 


000362 


709200 








INC 


%Z 


000364 


701373 








BNC 


LK2A 


000366 


000000 








WALT 




:0?372 


?0076$ 








BR 












jTgST 


THAT IN 


TERRUPT ENABLe 


eSf03?2 


009077 


177606 




LK3I 


CLR 


*LKS 


000376 


109777 


177602 






T5T3 


•LKS 


000402 


100379 








3PL 




?2?4?4 


?;27*7 


000340 


177364 




MOV 


#340, CC 


e0?4t2 


•n2777 


00010iti 


177564 




MQV 


«i00i»LKS 


?00420 


032777 


000100 


177596 




BIT 


«i00r>LKS 


\' V ^ ^ 


*' V i Ki w C 








SNE 


LK4 


^00432 


?00000 








WALT 


000452 


000797 








BR 


LK3 










iTCST . 


"^HAT INTERRUPT ENA9LS 


020-454 


0,39077 


177544 




LK41 


CLR 




00044^ 


:09777 


177940 






TSTB 


•LKS 


090444 


100379 








aPL- 




009446 


0:2767 


000340 


177322 




MOV 


#340, CC 


020494 


712777 


000100 


177522 




MQV 


«100i»LKS 


700462 


009077 


177916 






CLR 


•LKS 


030466 


032777 


0001 00;>' 


:i7'75lt;,. 




.. .. »!? 




000474 


^01402 








iEQ 


LK9 


090476 


000000 








HALT 





jSeT gP 90 HZ CONSTANTS 



}SRT UP *a H8 CONSTANTS 



ILCAOEO BY A MONITOR 
»8R ir NO 

lYCS-nSENERATE AN INIT 



lERROR, CLOCK INTERRUPT ENABLE NOT CLEARED BY START 



lERROR, CLOCK rLAC NOT SET BY START 



lis CLOCK FLAG SET 
»N8i INCREMENT COUNT 

IWAJT SufflClENT AMOUNT OF TIME FOR CLOCK 
lERRORi CLOCK ^^LAC TAILEO TC SET 



)SVNC CLOCK 
ISCT PRIORITY 7 

ICL£aR CLOCK FLAG AND SET INTERRUPT ENABLE 
»IS INTERRUPT ENABLE SETt 

jERROR INTERRUPT ENABLE NOT SET 



I SYNC CLOCK 

I SIT PRIORITY 7 - 

ICLEAR CLOCK FLAG^ANS SET INTERRUPT ENA&LE' 
ICLCAR INTERRUPT ENABLE 



lis INTERRUPT ENABLE CLEAREO 

iCRROR, ERROR INTERRUPT ilT CAN NOT BE CLEAREO 



Ar.:EC-ll*3lKHA-A IINZ rHEOyCNCY CLOCK TCST MACYll,6ld 10.MAYW7f 10|09 PACE 

Z2Z500 000759 BR IKA 



LINE FREOyCNCY CUOCK TCST f^ACni,61ft 10-MAYi72 lf|09 PkQl 4 











|7CS^ 


THAT CiOCK JNTCRRU^TS 70 


COR^Ert VECTOR A33fltSS 


n M u A A 


012706 


002124 




UK9; 


MOV 


«BurriX6 






Pi2767 


000200 


177262 






«28|fC(; 


iSET PiOCESSO« PBIORITV 4 


300514 


?12777 


000994 


177464 




MQV. 




j$|f \JP VECTOR «rTyHN PC!ST£i¥ 


000522 


?05077 


177496 












300526 


105777 


177492 












?00932 


100979 








BPl. 


,«4 


I'SYNe CLOCK 


000934 


0i2777 


000100 


177442 






«109i*l,K8 


(CNA9UE lN!E««gPT 


000542 


709000 










%0 


000544 


005800 






i«5A| 


INC 


%0 




000546 


00137§ 








BNE 


UK9A 




000590 


?00000 












S'C^SR, INTERRUPT rA!LED T? ".tZiJ^ 


001*592 


000793 








BR 


UKf 


000594 


105777 


177414 










fENTER m^Z INTER^gPTCC 


000560 


100402 








BM J 






000568 


000000 












I'ERRCRi IN?E««^,P7 HZ' CAUSE3 r^9C« 
W|?H P»»0CESS3« AT P5I9PITV g 


000564 


000746 






1 7ESf 


§R 

7HAT gUQSH 




000566 


005077 


177412 




UK6I 








000972 


109777 


177406 






TSTt 






V00976 


100375 












iSVNC CLOC*< 


2Z?600 


?i2706 


00212-4 








«BUrr,5(6 




V 3?e?4 


^12767 


000240 


177164 






*g40iCC 


JSIT PRlORI'^v 5 


C00612 


?;2777 


000^40 


177366 








jSEt yP VEC'tJ!? RE'^HN POINTS* 


200620 


?12777 


000100 


177396 






«l®f j^^KS 


jENASUE lN^fc««UP^ 


00626 


?09000 












200630 


?09800 






UK6AI 








000632 
?00654 


?0i376 












jwait roR ;\'£»R,?? 


?00000 












lE'^^ORi iN'E^^yp" ^AitED ^? rrrj?? 


C00e36 


;:00793 










i»f?6 


200640 


109777 


177340 










iSNTEK heue :r :sT£r«up'!:: 


C20644 


100402 








" • 


„K7 


^00646 


?00000 














C00690 


i?00746 




























?a5077 


177326 




,<7| 








C?7696 


105777 


177322 






"STB 






C20662 


103375 








- • 


« «4 


jsvNc CL-:< 


t Z0664 


.'?;2706 

?is767 


002124 










Z ?6 ' 


n n M t m f% 


. 

177100 








)SST PiirssiTt « 


?00676 


^;2777 


000726 


177392 






«^«7a,»i,KV 


iSEt yP vSSTOR 


000704 


n2777 


000100 


177272 






«100,*,KS 


J ENABLE !S'E«»»*»* 


?007l2 


109777 


177266 






•STS 




?00716 

.?0?720 


100375 








5P|, 


,K7a 


HAiT,:ra= NEXT r^^^ 


;'00240 
















-?00240 












j5!Ve c^"-*,* •:*•£ :\'t^^jp' 


C00724 


r00402 














000726 


■?00000 






.'781 


-ALT 






:?:73a 


^00790 










,K7 



LINE rWEOgCNCY CLOCK TI8T l««MAYi78 J.0|09 Pt^^l I 



ITCST THAT CLOCK WILL NOT tNTE^RUPT WITH PR0CE9SR AT PRIORITY 7 



000732 


005077 


177246 




LK8I 


CLR 


»LKI 




000736 


109777 


177242 






TSTB 


•LKS 




000742 


100379 








iRL 


,.4 


iSVNC CLOCK 


000744 


0X2706 


002X24 






MOV 


«swrP|X6 


■ 


000710 


0X2767 


000940 


177020 




MOV 


#340, ec 


iSET PRIORITY 7 


000796 


0X2777 


001006 


177222 




MOV 


*LKSB,»LKV 


lS|t yP VECTOR RETURN 


000764 


0X2777 


000X00 


177212 




MOV 


t^X00i8LKS 


lENABLE INTERRUPT 


000772 


109777 


177206 




LK8A( 


TSTi 


•LK5 




000776 


100979 








BPL 


LK8A 


IWAIT PQR NEXT CLOCK FLA6 


001000 


000240 








NOP 






001002 


000240 








HQ? 




IGIVE CLOCK EXTRA TIME TO INTERRUPT 


001094 


000402 








SR 


LK» 


lERRORi CLOCK INTERRUPTED WITHOUT HAVING PPIORITY 


001006 


000000 






LK88I 


HALT ■ 




001010 


000790 








IR 


LKS 










i TEST 


THAT CLOCK INTERRUPT 


PUSHES CONDITION COOES AND PROCRAM COUNTER ONTO STACK 


001012 


005077 


177X66 




LK9J 


CLR 


»LK8 




B01016 


105777 


177X62 






TSTS 


•LK5 




001022 


100375 








iPL 


»•« 


iSYNC CLOCK 


001024 


0X2706 


002X24 






WOV 


«8Urr ,jf6 




001030 


009067 


00X066 






CLR 


SUPl 




001094 


009067 


00X060 






CLR 


Bur2 




001040 


0x2777 


001066 


177X40 




MOV 


#LK9A|»LKV 


ISET UP VECTOR RETURN 


301046 


0x2777 


000X00 


177X30 






*X00*«>LKS 


lENABLE INTER^'U^T 


210107 4 


?X2767 


000200 


1767X4 




MOV ^ 


«2S0»CC ■ 


ISET PRIORITY 4 


Z01062 


5700277 








ASECISEVtSEIISEN 


iSET ALL CONDITION COOES 


001064 


j-m mm gm M ^ 

I70000X 








WAIT 




IWAIT roR iNTE««UPT 


201066 


Z'22767 


000217 


00X026 


LK9A t 


CMP 


«2X7,BUri 




001074 


701402 








SE8 


LK93 




s' 01 07 6 


n ft m ft Mm 








MALT 




lERROR DID NOT PUSH CORRECT CC ONTO STACK . 


2911 0lfl 

V V * 


If ip 10 f • f 








9R 


LK' 


001102 


022767 


001066 


001010 


LK99I 


CMP 


*LK9A,0Uf'2 




0211113 


001402 








9e;o 


LK10 




'?0U12 


000000 








WALT 


lERRCR, DID NOT PUSH CORRECT PC ONTO STACK 


001114 


00073$ 








9R 


' K9 












ITCST 


THAT RCSEI 


'*'5ETS CLOCK 


PLAC 


001116 


009077 


177062 




LK18t 


CLR' 


•LK$ 


ICLEAR CLOCK PLAC 


001122 


105777 


177096 






TSTB 


»LK| 


00im 


110379 








9PL 


».4 


IWAIT roR CLOCK PLAO 


091X90 


209077 


177090 






CLR 


»LK8 




001X34 


?00009 












iSHOULB CLEAR CLOCK PLAC 


20XV36 


189777 


X77842 








•LKi" 


091X42 


100403 








»M! 


tKXX • 




001144 


000090 








WALT 




lERROR^ RESET OtONiT CLEAR CL8CK PLAC 


0nx46 ' 


00076^ i 








8R 


LKX8 



LINE FREOgSNCY ClOCK TEST 



MACYH',616 10.MAy«»72 40|09 FA6E 6 



001190 


005000 




LKili 


cu« 


%9 


001192 


009001 








%i 


001194 


?1276r 


000940 176614 




MOV 


#340,00 


0011*2 


099077 


177016 




CLR 




0011«« 


109777 


177012 




TSTB 




0011T2 


100979 






i^L 




ei0iiT4 


005077 


177004 




CI.R 




001200 


109777 


177000 








001204 


100979 






9P|. 


, «4 


001206 


009077 


176772 




CUR 




001212 


l0977^ 


176766 




TSTg 




001216 


10000$ 








UKilS 


001220 


009201 






INC 


H 


001222 


009077 


176796 




CLR 




001226 


005200 






INC 


%9 


Z01290 


001970 






9NC 


t.KllA 


001232 


209000 






CL» 


%9 


001234 


009002 








%Z 


001236 


009077 


176742 






•UK$ 


001242 


109777 


176736 




TSTB 


•I.K8 


001246 


1009'9 






Bf»U 




001290 


309077 


176730 




CL« 




001294 


109777 


176724 




tSTB 




001260 


1009^9 






9 Pi, 




00V262 


(309077 


V1M716 




CLR 




001266 


109777 


176712 


UKUCt 


TST8 




?012^2 


100009 








IKllO 


0012?4 


005202 






JNC 


X2 


0012?6 


?05077 


176702 






»i.KS 


001902 


? 05 200 




LKllOJ 


INC 


X0 


001304 


?01970 






9Ne 


I.K11C 


e0li76 










?<liX2 


001910 


001402 






9EQ 


LKllC 


001312 


?00000 






WAUT 




001914 


300719 






3iR 





iTeST LINE CLOCK REPEATABILITY 
IMAKE SURE TWAT OVER TWO EQUAL PERIODS 0F TJME 
I THE CLOCK PUTS OUT THE SAME NUMBER OF PUL9E8 



ICIEAR IST TIME COUNT 
ICL'EAR 1ST CLOCK COUNT 
ISCT PRIORITY 7 



jSVNC CLOCK 2N0 TIME TO MAKE SyRE 

il$ CLOCK FLAG SET 
I NO 

}*i TO CUOCK COUNT 
iCyCAR CLOCK IF SET 
l>S TO TIME COUNT 
r'REPCAT UNTIL X010 
ICLEAR 2N0 TIME COUNT 
ICLEAR 2N0 CLOCK COUNT 



I SYNC CLOCK 2NR TIME TO MAKE SURE 

J IS CLOCK FLAG SET 
INO 

»*l TO CLOCK COUNT 

jcleaR cwock if set 
ih to time count 

jRCPEAT UNTIL X010 

lis 1ST CLOCK COUNT EQUAL TO 2ND CLOCK COUNTl 
I YES 

lERROR, CLOCK FLAG OCCURRED DIFFERENT 

fNUMiER or TIMES IN EQUAL PERIODS 



U|NOec»U-OiKWA-A LINE F^ESgENCY CLOCK TEST MACya,i*,616 10.MAYiii7f PA6E 



001994 
001910 
001914 
001920 
001924 
001930 
0019S4 
001940 
001944 
001990 
001994 

0019«0 
0019^4 

e0i9?0 

001974 

ezi60e 

001604 
001606 
001610 
001614 
001616 
021622 
001622 
001634 
001626 
001630 

001632 
0?16?6 

001646 
001690 
001692 
091694 
001660 
001662 
001670 



012706 
0^6700 
004767 
016700 
004767 
016700 
004767 
016700 
00476? 

016700 
Z04767 
?ld700 
204767 

012709 
?16700 
204767 
?09209 
001011 
213702 
?01409 
200009 
204712 
200240 
200240 
200240 
200729 

216700 
.729077 
;35777 
102379 
209200 
201371 
109777 
100379 
212777 
220741 



002184 
176900 
000192 
176470 
000142 
176460 
000152 
176490 
000122 
17*440 
000112 
176432 
000102 

177779 
176420 
000066 



000042 



176362 
176342 

176336 



176330 
000207 



I TEST CLOCK 
IRING BELL 
IRJNG BELL 
LK12I MOV 

HOV 



MOV 
MOV 

MQV 

MQV 

MQV 



ACCURACY 

AFTER EACH OF F!RST(9> 1 SECOND INTERVALS 
AFTER 10 SECONO INTERVAL 



lieLL AFTER 1 SECOND 

ISELL AFTER 2 SEC, 

j9fLL AFTER 3 §EC^, 

iSfLl AFTIR 4 fee, 

I3ELI. AFTIR » SEC 



176322 



IRINS BELL 
MOV 

LKiSA! MOV 
JSR 
INC 
9NE 
MOV 
9E0 
S 

LOtSICJ JS« 
NOR 
NOR 
NOR 
t BR 

BELL 
I MOV 
I CLR 
TST 

9RL 
INC 
BNE 
TST! 

8RL 

MOV 

3R 



SSC1,H0 
X7iTIHE 

SECliP 

SECt,JS0 
X7/TIME 
SECl,?f0 
X7iTIME 
5EC1»X0 
"^?iTIHE 
SEC.9,»0 
^7 1 T I ME 

AT 10 SECOND INTERVALS ALfBRNAf INC BETWEEN INTERRUPT ANB NqN INTERRUPT MQOES 
|H-S|X3 
8EC10,X0 
X7|TIHE 
X3 

LK13S 
•*42,X2 

OOACN 

ET 

X7,(2J 



ISILL AFTIR 10 see 



goacn 

IRINS 
LK12B 
LKi2C 



LK12 

AFTER 10 SECONDS USING CLOCK FLAO <NON INTERRUPT) 
SEC10>X0 

ICLEAR CLOCK FLA6 
*LKS J WAIT FOR CLOCK FLAG 



9>LKS 
*Li^S 

X0 

LK12C 
•TCSR 
.-^ 

#207»fTOBR 
LK12A 



)FTN!SMED 10 SECONDS? 
I NO 

lYES, RING BELL 



I R!NC SELL EVERY 10 SECONDS 



LINE FREOgCNCY CLOCK T|8T 



MACVll's^ld li«MAYi7f 10|09 f»A5E 1 





042767 


000200 


001S24 


009000 




001336 


009001 




001330 


012777 


001404 


001336 


012767 


000300 


001344 


009077 


176634 


001390 


109777 


176630 


001394 


100375 




001396 


209077 


176622 


001362 


109777 


176616 


001366 


100375 


001370 


5512777 


000100 


0013T6 


009200 




001400 


00137$ 




001402 


000402 




001404 


?0920l 




001406 


000002 




201410 


?09000 




001412 

001414 


?09002 




?i2777 


001470 


001422 


n2767 


000300 


001430 


709077 


176590 


001494 


109777 


176944 


001440 


100375 




031442 


?05077 


176936 


001446 

?01492 


105777 


176932 


100375 




301494 


^12777 


000100 


001462 


Z09200 




001464 


00137^ 




001466 


?00402 




001470 


?09202 










001474 


mm 




031476 


?01402 




001500 


?00000 




001902 


?00709 





176492 



176650 
176536 



ITCST LINE CLOSK R|^EATABJCl?y 



176606 



176964 
176492 



176522 



M9V 

CLf' 
TSTB 



eL« 

MOV 

iNe 
mi 

LKiin jNe 

LKUSI CLR 
CL« 

HQV 
MOV 

CL« 
T5TB 

@PL 
CL^? 
fS?8 

9PL 
MOV 
INC 
BNC 
8R 

LKIIHJ INC 
«TI 

LKUJI CMP 
0gO 
WALT 
BR 



«LKliri«LKV 

^I00fi02 



•LKf 



I «4 

(^S.0@fPLKS 



LK&ie 

9{i 



%2 

«LK11H|*LKV 
#300#40i? 
•LKS 
•LK5 

•LKS 

?>LK? 

«100i9LKS 

^0 

,-2 

LKUJ 
K2 

%;LiX2 

LK12 
LKllE 



lift RR|OR|TY 4 
I'SLEAR 1ST TSM^ COUNT 
I'eySAR iSf CLOCK COUNT 



{■|VNC CLQSK 



!"S¥NC CLOCK 2N0 TJME TO MAKE SURE 
lENAILf INTERRUPT 

iWilT TOR CLOCK INTERRUPTS 



ICUAP 2N0 TIME COUNT 
ICL'EAR 2N0 CLOCK COUNT 



I9VNC CLOCK 



iSVNC CLOCK SECOND TIME TO MAKE SURE 
lENASLC INTERRUPT 

IWIIT PQR CLOCK INTERRUPTS 



J IS 1ST CLOCK COUNT EQUAL TO 2ND CLOCK COUNT 
)YCS 

lERRORi CLOCK INTERRUPT OCCUPRCO DIFFERENT 

INUMBER OP TIMES IN EQUAL PERIODS 



LINE FREOgCNCY CLOCK TCST 





01 4 4 4 4 4 

»IZ777 


001730 


< 4 & v 9 A 

17f <$@6 


T IME 1 


U A 11 

M Q y 


«T|MEgji>LKV 


9m* «t M A 


n d A 4 A 4 


000200 


4 19 A. At <9 M 

17f 070 




MOV 


rU M M f* M 


9 3% V A A 




000100 


4 & 04 a 


V 9 U £f 4 • 

T IMEI 1 


U A II 


*100« *LKS 


if il 7 J* 


AIM 9 A 4 








WAIT 






9 an 4 4 4 

e » B 7 7 ^ 








9 B 
□ H 


4 * U f 4 


)^«^ 740 








¥ f U P 4 • 


I 


%0 


9214 74t9 


994 ^94 

V B 1 4 1 








Ben 




ccl 


<^ n A a M 4 








a 4 t 




3 9 4 f 4 A 


< fXK 4 4 4 

^89777 


17i29(> 






4 19 40 
TSTw 


A 40 iM i9 


9 9 4 5 V 9 

v«l 7 3< 












1 a 4 


3 9 4 ? <l 4 


'9 4 4 4 4 4 

5912777 


n n Ai '3 A *V 

000207 


4 4 & 999 

17? 230 




b4 A 111 

MOV 


ill 4 9 4 4b 4 fH n D 




'Tt 4 A 3 & 








Cfir 


#4Lk^ 


B i 1 7 • • 


9 99 4 94 








9 4 


4^ 4 

X7 


B 94 /•O 


012757 


994 4KA 


9 01 fl a <9 ^ 


aUB4 t 

rWnlj 


MOV 


#PWRUrttf2A 


9 4 4 4 


4 4-11 4 9 9 
V00000 








MALT 


vil770 


94 441MA 






PWRUrl 


MOV 


«BUFr|X6 


9 94 % X '9 


94 4449 


00174^ 






MOV 


#PWRli*#24 


9 94 1 'V 9 




00Z12( 






MOV 


#H5&1,)(2 


2217?* 


185777 


17#2l0 






TSTB 




Z 3 2 3 ? £ 


100375 








9PL 




>ft 4 41 M a <9 


112277 


17*20* 






WOVB 


(2)*f>Ta9R 




109712 








T$TB 


<2) 


9 9 4 4« 9 


201371 
?00009 








DNC 


TYPE 














* • I» * ^ 




1 743010 








UKTESTT 


ZU272 


200000 















?0ai20 
?00000 








.•TERM^<l>iaB 

















C00000 






BUrir 









?00000 






3Urri 









785015 


042522 


052129 


MSOIJ 




<19><12>/Re 




751101 


044524 


043516 










040440 


052106 


051105 










?«34*0 


0500*0 


053517 










e5ii05 


043040 


044501 










?52514 


042522 


005015 








Z22;72 


200 
200001 








lENO 





ITHIS ROUTINE R|NOS BELL AT INTERVAL OETERHINEO BY REGISTER 

l$ST UP VECTOR RETURN 
ISET PROCESSOR PRIORITY 4 
} ENABLE INTERRUPT 
I'WAIT roR INTERRUPT 

lAfTfR SERVICING INTERRUPT RETURN HERE 
ITEIT P0« COUNT D0NE 
tY£S 

{•Ne» WAIT POR NEXT INTERRUPT 



IRING BELL 



<l9><12>/ReSTARTIN8 AFTgR A POWER P AlLURr/<15><l2> 



At^QCC«ll»OIKHA.A LINg rR£QUCNCY CLOCK t€8T 10»HAY«72 10|09 P»AOC 

iiCii*A;Pit SYMiOL TABLE 

urr 002124 egpt 008V2I igrz 002120 cc • 177771 

Ye90 000222 CYC60 000241 GOAQN 001400 LKS 000204 

<rcST 000920 IKV 000201 LKl 000314 i.K£0 00111* 

.<^11 001190 LKllA 001212 LKllB 001226 LKSie 001261 

.«110 001902 LKlie 001911 LKlir 001404 (.KlllS 001410 

MX** 001470 LKUJ 001474 t,K12 001904 t.K12A 001574 

,«t2B 001692 LK12C 001601 I.K2 000S46 t.K2A 000S94 

M 000972 LK4 000494 i.K9 000902 {.K9A 000944 

,K98 000994 I.K6 00096ft LK6A 000630 |.K6e 000640 

,X7 000«92 LK7A 000711 UK7B 000726 LKS 000732 

,K8A 000772 UKSB 001001 IK9 001012 UK9A 0010$6 

,K99 001102 L08IC 001620 MS61 002126 NOP » 000240 

001796 PWRl 001746 5EC1 000214 SeC10 000220 

5Ee9 000216 START 000270 TCSR 000210 TQBR 000212 

?6RKNU 002020 TIME 001672 TjMEl 001706 tIME2 001720 

'*»t 001774 , • 002173 



CRRORS OETCCTEOI 



•»A|«CC-i;-OIKHA.A LINE r^EOyCNCY CLOeK TC5T 

»yPl*T!«| 13 SECONDS 
COAC USCOt 3K 



MACYUV*1<> 10»MAY«7t i0|»9 FACE 



